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Results of recent Home Energy Score program for rental housing

OBJECTIVE:

Information Only

Issue
This report provides an overview of the Home Energy Score program, to inform and to help make decisions
about the program’s future.
Background
People often move into a home without any idea how much the home costs to operate. If the home is poorly
weatherized or has an inefficient heating system, they may be in for a big surprise. In the case of rental
properties, in addition to utility cost surprises, there are issues of empowerment and inequity because renters
pay for energy efficiency in their rates, but often cannot receive energy efficiency services or benefits since
they do not own the home.
It is estimated that between 48-50% of all housing units in Eugene are rental units. The 2010 EWEB
Conservation Potential Assessment listed approximately 6,800 electrically-heated rental units in EWEB’s
service territory that had no record of participating in energy conservation programs. This number was
recently verified by a consulting group i. It is assumed that the majority of rental households are considered
limited income ii. Getting rental property owners to take action to upgrade this remaining housing stock has
proven challenging. Energy efficiency incentives offered since 2010, as well as focus groups and targeted
direct mail campaigns in 2013-2015 have encouraged many property owners to participate in EWEB
programs, but several thousand rental units remain untouched.
To help address these issues, EWEB partnered with the University of Oregon (UO) and the City of Eugene to
deliver a Home Energy Score (HES) program, where UO students were trained to assess the energy efficiency
of a rental home. The program was developed to (1) encourage landlords to make energy efficiency upgrades
to their rental properties, (2) recognize energy efficiency upgrades already made by landlords, (3) help renters
understand their energy consumption, (4) help renters shop for affordable housing, and (5) provide a valuable
learning experience for UO students.
A Home Energy Score is similar to a vehicle's miles-per-gallon rating. It allows you to compare the energy
performance of a home to other homes nationwide on a scale of 1 to 10. Home Energy Score is known as an
asset rating because it only considers a home's fixed attributes (e.g. structure, heating, cooling, and hot water
systems) and applies standard assumptions about occupant behavior, making the score independent of actual
energy consumption. In order to generate a Home Energy Score, a qualified Home Energy Assessor collects
approximately 40 data points during an in-home walk-through assessment of a site-built home iii. Data is

entered into a web-based software tool maintained by the U.S. Department of Energy. An energy “scorecard”
is then generated by partners such as EWEB, as shown below in Figure 1.
Energy labelling for homes is a growing movement in real estate iv. For example, Portland will be requiring a
Home Energy Score for every home sold, starting in 2018. EWEB’s experience with energy labeling in recent
years v has been valuable in delivering Home Energy Scores in 2017 and growing the energy labeling
movement locally.
Discussion
See report below.
TBL Assessment
The Home Energy Score provides home energy cost transparency that can help customers plan and manage
their bills. The Home Energy Score is also a way to measure the carbon footprint of a home, which is a highpriority action in the City of Eugene’s Climate and Energy Action Plan. The program encourages energy
efficiency investments in rental properties, which creates local jobs, healthier homes and reduced energy
burden for some customers. For homes that use fossil fuels, low-carbon heat pumps are encouraged over
fossil fuels, which reduces greenhouse gas emissions. Reducing energy burden keeps families in homes which
benefits the community overall. Program delivery costs to EWEB were relatively low.
Overall, the use of Home Energy Scores specifically for rental stock appears consistent with EWEB’s overall
strategic direction towards improving affordability and reducing the energy burden for limited income
customers.
Requested Board Action
Informational only

2017 Home Energy Score Report
Program Development
An agreement was made between the University of Oregon (UO) and EWEB prior to the launch of the
programvi. A separate agreement was made between UO and the City of Eugene where the City would
provide funding for student assessor wages. A promotional campaign was initiated in September 2017 that
involved EWEB, UO, and US DOE vii. A promotional flyer was developed with a paper application on the
back side (see Figures 2 & 3). An online application with a custom header was developed and posted on a
webpage on eweb.org. A tool was developed to create a “scorecard” that met Oregon’s Home Energy
Performance Score standard viii. Support materials were prepared to help the student assessors, including a data
sheet for use in the field, and informational references for use at EWEB. Business cards and T-shirts were
designed and printed. The program launched January 5, 2017, with an initial email to a list of ~7000
potentially-eligible tenants and rental owners ix. In the following months, a second email was sent to those on
that list who had not yet responded. There was also outreach to rental owners at two Rental Owners
Association meetings, and some outreach at campus events. Rental owners were also encouraged to apply if
they were considering energy efficiency upgrades with EWEB. Tenants who contacted EWEB about high bill
concerns were also encouraged to apply.
Student Assessor Preparation
Students who had completed UO architecture courses (Energy Control Systems and/or Building Construction)
were invited to explore a job opportunity during an overview meeting at EWEB held November 7 & 8, 2016.
The overview discussed the job duties and background, as well as the significant amount of unpaid homework
that was required before the job begins. Job benefits included a certification recognized by the Construction
Contractors Board (CCB) at no cost and some good paid work experience. The homework involved taking an
online building science class and passing a test, then taking an online video-game-style simulation training
and passing a second test. Eight interested students were able to quickly pass the two tests (and negotiate endof-term stress) and get hired by UO on December 5, 2016. Students then were screened by EWEB so they
could have access to EWEB facilities as volunteer EWEB interns. All students were certified with the CCB
and finished with their in-the-field mentorships by January 17, 2017. Students continued with on-the-job
learning until they finished in June.
Program Work Flow
The Home Energy Score process began when a customer completed an application for the Home Energy
Score program, either online or by submitting a paper application to EWEB. Application data was pulled into
a cloud-based Google spreadsheet shared with EWEB and UO staff. Applicants were contacted by UO.
Assessments were scheduled according to the applicant’s preferred days of the week. Every home required a
site visit. In general, two student assessors were scheduled to perform each site visit for safety and support
reasons. Student assessors first would go to EWEB to research their assigned homes using EWEB and RLID
records x, which typically provided most of the home energy information that was needed. Student assessors
would then visit the homes within the assigned windows of time and complete the assessments, generally
within an hour or so. After the in-home assessments, assessors returned to EWEB and entered the data into a
cloud-based software tool developed by the US Department of Energy called the Home Energy Score Tool.
Data was reviewed for quality by EWEB. Corrections were made as needed by either the assessor or EWEB.
Finally, EWEB generated a report and provided it to the tenant and/or the rental property owner, either by
email or mail. See example report in Figure 4. The report included a description of any recommended energy
upgrades. For property owners, a reference was also provided that summarized current incentives that may
help with the costs of upgrades. See Figure 5 for the reference. Later in the program (after May 15, 2017), in
response to tenant questions about their consumption, tenants also received with their report some information
on their actual consumption to provide some context to the estimated consumption. An example of the email

is shown in Figure 6. The last assessment was completed and the last report was delivered to customers on
June 30, 2017.
Program Results
Applications were received from 328 customers. The percentage of applications that came from tenants (75%)
was similar to the percentage of tenants who were invited to participate (79%). The program resulted in 248
homes being scored. UO student assessors completed 217 of those homes. Some of the homes did not get
properly screened as rental properties, resulting in 229 rentals being scored.
An important metric by which to measure program success is the number of rental owners who took action
toward the recommended upgrades. As of 7/18/17, there were 7 rental property owners that applied for an
energy efficiency project after receiving a Home Energy Score.
There were an additional 14 rental property owners that had
already applied for an energy efficiency project, but only
completed their projects after receiving a Home Energy Score.
The measures that were installed most often were ductless heat
pumps. There will likely be additional projects started and
completed with EWEB as a result of the Home Energy Score
program, based on responses in the post-participation survey and
improved awareness about EWEB’s programs. It is hard to
assign credit for these projects to the Home Energy Score
program, but using the above numbers, about 9% of the rental owners seem to have been influenced to take
action by the Home Energy Score. Rental owners have invested about $73,000 in the community, getting
back $10,000 in rebates from EWEB, and saving 23,000 kWh per year. This is encouraging.
The Home Energy Scores for these homes spread across the entire 1 to 10 range. The median score was a 4.
The most common Home Energy Score was a 1. This is
in part a reflection of the rental property building stock,
which does not tend to be very energy efficient.
However, this is also a reflection of the scoring
methodology that in a way penalizes homes with electric
resistance heat compared to gas heat xi. Most homes had
electric resistance heat (58% had zonal electric heat and
4% had electric forced air furnaces), and those homes
tended to score a 1. Homes with heat pumps (23%) or gas
furnaces (11%) tended to score a 3 or higher. However,
other variables besides the heating system made
significant impacts to the score, including home size,
insulation levels, and window area. The larger the home, the lower it tended to score. Most of these rental
properties were relatively small, with the median home size being 1125 square feet. Homes that scored 7 and
above were generally smaller weatherized homes without electric resistance heat.
Customers who participated in the program were generally satisfied and pleased with the services. For tenants
who responded to a post-participation survey, 89% either agreed or strongly agreed that the in-home
assessment and report “helped me determine the efficiency of my rental”, “helped me better understand my
energy consumption”, and “helped me determine if my energy bills are normal”. 100% of tenants either
agreed or strongly agreed that “when moving into a future rental, it would be helpful to have the information
provided in a Home Energy Score report to help make a more informed decision”. Only 33% of tenants
discussed the assessment and/or report with their landlord, largely because they didn’t think it would matter.
Other tenant comments included “they may upgrade and increase my rent”, “a great experience and

thoughtful program long overdue”, and “the young ladies who came out to do the report were very
professional”, and “happy with the results and format in which the information came to me”, and “now I
understand why the heat and AC bills are so high – they have no insulation in this place!”. There was one
tenant who responded “I would have wanted the suggestions be geared to something I could do.” In addition
to the survey results, several emails were received by tenants with appreciation or follow up questions. One
email said “This is great – thank you! I don’t know if the home owner will do any of it, but it is great that they
will know about it. I can totally see why our heat bill is so high. I wish these were provided when renters were
looking at a property! And I would certainly want one if considering buying a house.”
Rental owners also found the service valuable according to the post-participation survey, but their responses
were more varied. 80% of rental owners agreed or strongly agreed that the assessment and report “helped me
determine the efficiency of my rental”. 60% of rental owners agreed that “it helped me better understand the
energy consumption in my rental”, and 50% agreed that “it helped me determine the best ways to make my
rental more energy efficient”. Only 3 out of 10 responses agreed that “publishing the information provided in
a Home Energy Score report may be helpful for me to attract tenants”, while 5 responses were neutral and 2
either disagreed or strongly disagreed about publishing. Out of 10 responses, only one was likely to make the
recommended improvements in the next year, and the others were not going to because of timing, cost, and
the rental market. 70% of rental owners said that the Home Energy Score program increased their awareness
of EWEB’s other energy efficiency programs. Comments from rental owners were varied, including: “very
nice service, it was worth doing!”, “their inspection was very superficial”, “helped me realize the value of
some of the previous changes that I’d made the year before (…insulation, ductless system…)”, “I did not get
an infrared report on thermal leakage, which would help”, “we were already fully aware of many of the
recommendations in your report”, “we are concerned about how the inspectors communicated with our tenant
and how our tenant views your recommendations. Does our tenant now think they live in a sub-standard
unit?”, and “the two women who came to my house to do the site analysis were professional, knowledgeable,
and friendly.”
The student assessors were also generally satisfied with their experience as home energy assessors. Four out
of the 5 students who responded to the exit survey said they would be interested in participating again, with
one student responding “maybe”. Three students did not respond to the survey. The survey revealed that the
training took a long time. For the simulation training, all 5 students took over 8 hours, and two of them took
over 16 hours. Several comments on the training mentioned the poor timing, “because it fell during finals
week”. Comments also emphasized the value of experience in the field and from experienced employees over
the online training. Their favorite parts of the job included “seeing different home construction types and
heating systems. I feel like this is very important as someone going into Architecture”, and “I liked being able
to get a more hands on, realistic interaction with residential architecture”, and “seeing the inside of everyone’s
homes and how they lived”. The worst parts of the job were “all of the mistakes while learning in the field”,
“when a house was exceptionally dirty or the residents were unwelcoming”, “seeing what conditions some
people were stuck in because of the owner’s lack of care for a living facility”.
The approximate cost for the program was estimated to be about $63,000. The City of Eugene provided
$10,000 toward student labor costs. The contribution from UO was about $11,000 and EWEB provided the
remaining $42,000. A summary is shown below. The bulk of the costs were for labor, which included
overhead. Assumptions for EWEB labor costs were about 16 hours per week for program management and
delivery, plus an initial investment of ~220 hours for program development. Also shown below are program
costs after some proposed changes are implemented. Proposed labor costs would go down significantly for

EWEB but up slightly for UO. Further discussion about how to improve program costs in the future can be
found in the following section. Additional assumptions about costs can be found later in Figure 7.

Opportunities for Improvement
There were many aspects of the program that could be improved upon in the future.
One aspect of the program needing improvement was the large number of applications that did not lead to a
completed Home Energy Score. There were 100 applications
where a Home Energy Score did not get completed. According
to an informal tally, the biggest reason for non-completion was
lack of follow through on the part of tenants, but other reasons
included ineligible homes, or the tenant moving out. One idea
to improve in this area is to respond to the applications more
promptly, before customers lose interest or move out. For
example, a large number of customers applied in January in
response to the first outreach email, but many were not
contacted for a month or more after they applied. This was
simply due to the large volume of applicants that needed to be
contacted. A better approach would have been to send outreach
emails to smaller groups (such as 500 instead of 7000 all at once), which would minimize any backlog.
To avoid non-completions due to home ineligibility and to avoid mistakenly assessing ineligible homes, the
description about what homes are eligible should be improved in the application and program descriptions.
Based on a few conversations with customers, one source of confusion was that some people apparently did
not know the meaning of the word “tenant”. This led to incorrect answers to the question: “Please indicate
your relationship with the property. (Reminder: You may not be able to apply for a Home Energy Score if you
are not the property owner or tenant.)”. Customers also explained that since they received an email invitation
to participate in the program, they assumed they were eligible even if they applied for their owner-occupied
home. Before future email outreach, it may be worth taking additional time to better screen potentially
eligible customers to avoid applications for ineligible homes.
The process for scheduling the home energy assessments was also a problem, but fortunately it was improved
soon after the program was launched. Assessments were initially scheduled for a specific time with the
customer. However, that created problems if a prior appointment finished early or late. The process was
changed after a few weeks so that assessments were scheduled to occur within a several hour window of time.
This allowed some flexibility for the student assessors to show up a little early or a little late, depending on
the time taken during their prior assessments. Other potential improvements to the scheduling process might

be to confirm the home eligibility before scheduling the assessment to avoid scheduling ineligible homes, and
to try different ways to confirm appointments to avoid no-shows.
The post-participation surveys could be improved upon in the future as well. One question (“Would you like
us to send the report again?”) required knowledge of the survey respondent, such as the home address or
email address, but that information was not collected in the survey. Another question for tenants was set
incorrectly so that it ended the survey after they only answered the first question. It was fixed, but not until 20
tenants had completed the abbreviated survey. Also, since most property owners did not have email addresses
in our records, they received a paper mailing that directed them to the online survey. The process to mail
surveys to about 100 rental owners was time consuming. To avoid outsourcing and multiple bids, this was
done internally by EWEB. Next time this could be done faster by EWEB using more automated tools.
Ensuring that student assessors correctly entered the home energy data was a significant ongoing challenge
during the program. For each completed Home Energy Score, a
variety of data entry problems were tracked, as seen in the charts
on the right. To improve data quality, a peer review process could
be implemented. The process might involve one student assessor
reviewing the data entries for their peers and generating the
scorecard using the same tools used by EWEB. This process can be
implemented and tracked relatively easily within EWEB’s
database. Another task that could be moved to the assessor could
be the generation of an Alternative Energy Efficiency Measure for
those homes with non-electric heating or water heating. This
involves re-scoring those homes with the recommended heat pump
and any other measures. A final task that could be moved to
the assessor is comparing the actual electricity consumption
with the estimated consumption and drafting the letters to
send to customers. EWEB would then do a final review
before the reports and letters are sent to the customers.
Shifting these tasks will require additional student training
time, and it would take student time away from more
assessments, but it would result in less time spent by EWEB
and a lower cost program, as well as a more in-depth
understanding by the student assessors of the process and
energy consumption. In addition to implementing a peer
review process, data quality could be improved with more mentored field work where new assessors go along
with experienced assessors on their first several homes. Also, scheduling students so they overlap with EWEB
staff during the week, instead of only working on the weekends, could lead to more training opportunities.
Fortunately, the number of problems went down over time because the assessors learned how to do things
right. Some assessors had more attention to detail than others. Some assessors also chose to do more of the
data entry than others. A summary of the assessor completions and quality is below.

Outreach will need to be done differently in the future. The list of potentially-eligible customers was used
heavily. It should not be expected that future email blasts using the same list of emails would result in many
new applicants. Future outreach could be done at low cost using the City’s neighborhood association
publications. Also, identification of potentially-eligible rental properties could be simpler and more reliable if
the City’s list of rental properties were used.
The Home Energy Score is also a good tool to measure a home’s carbon footprint. It could be marketed to
rental owners looking to promote the low carbon footprint of their rentals. It could be eventually offered to
owner-occupied homes, to help measure progress toward the City’s climate goals, while promoting EWEB’s
low-carbon electricity.
Another improvement that could be made to the program is to implement a publication option for sharing the
information found in the Home Energy Score report. There has already been some exploration regarding
publication. One option is an online tool called Rent Rocket which is being piloted in a few cities across the
country. It provides a way to search for rentals based on a number of criteria, including energy scores and
energy costs, and allows users to browse rentals on a map. Another publishing option is to use Earth
Advantage’s Green Building Registry tool, which is a tool that being developed for the Portland Home
Energy Score market. This will allow the public to search the database for Green Home Info and then open a
home’s energy scorecard. The Regional Multiple Listing Service (RMLS) would also have a link to the
scorecard. This tool will be available for demonstration in September 2017. The costs for Portland
organizations will be $25 per home, which includes scorecard generation and quality assurance services, plus
a varied initial set up cost. EWEB is interested only in the public-facing search functionality if possible.
These options will be analyzed in coming months.
Extending this service to multifamily housing is being explored as another future improvement. This would
involve using a different modeling tool and a different process for multifamily housing, but a number of
unknowns still remain.
A final improvement to the program in the future is to expand the scope of the data collection to also include
some water efficiency information such as gallons per flush for toilets and number of water leaks. This would
involve additional training for the students and additional time per home, but it would address a common
concern with rentals and provide another customer service while the student assessors are in the home.
Conclusions
The Home Energy Score program was able to meet its goals. Over 240 homes were scored. The program
helped tenants and rental owners better understand the energy consumption in their rentals. It encouraged
some rental owners to make energy upgrades. It provided a valuable learning experience for UO students.
Initial steps were taken toward publishing rental energy information to help renters shop for affordable
housing. The program appeared to be good for EWEB customers and good for the utility. It helped underserved customers who may be struggling to afford their bills, strengthening relationships with those customers
and with local community partners, at a reasonable cost. The City of Eugene and UO have offered their
continued support for the program but only if EWEB is willing. EWEB should consider continuing the
program for the upcoming 2017-2018 school year.

Figure 1: An example of the Home Energy Score single-page “scorecard” report that meets Oregon
requirements.

Figure 2: Flyer developed for program outreach.

Figure 3: Back side of the promotional flyer, which serves as a paper application.

Figure 4: Example of a 6-page Home Energy Score report provided to participants.

Figure 5: Reference for property owners that describes EWEB incentives and Oregon tax credits that help
with the cost of energy upgrades.

Figure 6: Example email to a tenant with their actual consumption to provide context.

Figure 7: Assumptions made to help calculate the costs for the program.
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Recent work by the Oregon Consulting Group confirmed these numbers, and even suggests in 2017 there are now
more rentals in need of weatherization than in 2010. For further discussion on rental support initiatives, see EWEB
board memo: http://www.eweb.org/Documents/board-meetings/2014/01-07-14/Corr_EMSLimitedIncome.pdf
The 2015 Eugene-Springfield Consolidated Plan says there are over 43,800 rental housing units in Eugene-Springfield,
and 38,390 of those rental households are considered low-income. See here: http://www.eugeneor.gov/DocumentCenter/View/25200
ii

iii

Manufactured homes and multi-family housing units are housing types that are currently not able to be modeled
using the Home Energy Score Tool, due to limitations within the software. Townhouse-style homes qualified where
units share only walls. Housing units that are stacked one over another did not qualify.

Home Energy Score is being recognized nationally by financing institutions such as Fannie Mae
(https://www.fanniemae.com/singlefamily/homestyle-energy) and FHA
(http://betterbuildingssolutioncenter.energy.gov/beat-blog/doe%E2%80%99s-home-energy-score-and-fha-mortgagesnew-tools-help-you-shop-and-buy-energy-efficient). Portland has approved a Home Energy Score ordinance, which will
iv

go into effect Jan 1, 2018 (https://www.portlandoregon.gov/bps/71421). Also, a Chicago study shows that homes that
disclose their energy costs sell faster and for more money than those that do not disclose energy costs
(http://www.elevateenergy.org/wp/wp-content/uploads/ECD_Analysis_YEAR21.pdf).
EWEB has been a Home Energy Score partner with the U.S. Department of Energy since 2012. For initial delivery in
2012, EWEB opted for a small HES pilot, due to higher certification costs and limited staff availability. After ~100
homes were scored, post-participation survey results revealed lukewarm interest in the Home Energy Scores.
Participants found the site visit and face-to-face conversation and recommendations most valuable, but found the
Home Energy Score less valuable, due to few comparison homes and a lack of utility-specific cost information. EWEB
continued to be involved with Home Energy Score. EWEB provided support to the Oregon Department of Energy
(ODOE) during the 2013 Administrative Rulemaking (see
http://arcweb.sos.state.or.us/pages/rules/oars_300/oar_330/330_063.html) and currently sits on the ODOE
stakeholder panel for Home Energy Performance Scores (see http://www.oregon.gov/energy/At-Home/Pages/HEPSStakeholder-Panel.aspx).
v

The agreement was first drafted on 8/18/17 and finally executed on 11/21/17 with UO. It required approval first
within EWEB, and involved many departments, including Human Resources, Fleet, Purchasing, Information Services,
Enterprise Risk Management, and Communications, Marketing, & Research (CMR).
vi

Program outreach was initiated on September 9, 2017, and a plan was developed with the help of the EWEB CMR
department.

vii

The EWEB tool that generates the single-page “scorecard” report that meets Oregon’s Home Energy Performance
Score standard is a Microsoft Excel-based tool. It uses data exported from the US DOE’s Home Energy Score Tool. The
Excel tool also does some data entry validation and quality screening. Both these tools have no cost for their use. The
“scorecard” from the Excel tool then gets merged with the 6-page auto-generated report from the Home Energy Score
Tool using a software called Bluebeam. This resulted in a 6-page or 7-page PDF report that was provided to customers.
viii

EWEB’s current customer information system does not have a reliable way to identify rental properties. For these
purposes, a query was done to look for email addresses associated with properties that had an automatic hook-up
agreement with EWEB. This is common for rental properties so that they can avoid gaps in service between frequent
move-ins/move-outs. Some apartments and manufactured homes were filtered out since they are not eligible home
types. The results were a list of 270 emails for rental owners who completed energy efficiency projects in the last
couple of years, a list of 1315 emails for other rental owners, and a list of 5966 emails for tenants, for a total of 7551
emails.
ix

EWEB records include historical energy audits and energy upgrade information. This information goes back to around
1980. EWEB has detailed information on the majority of homes in the territory, probably upwards of 80% of homes,
including insulation levels, floorplan drawings, window sizes & types, and heating system and water heating system
information. RLID is the Regional Lane Information Database that includes tax assessment records. The RLID database
has some inaccuracies, but could generally be relied on for information such as the number of bedrooms, square
footage, year built, number of stories, and ownership information. Often, RLID included an assessor sketch for the
property as well.
x

Homes with electric resistance heating score poorly compared to gas heated homes because the scoring bins are set
up to use “source energy”. To determine the source energy, or how much energy is needed at the power source, the
software uses a site-to-source conversion factor of 2.76 for electricity and 1.05 for natural gas. This converts the
electric energy into a fossil fuel equivalency. For example, one ceiling heated home uses 67 MBTUs of site energy
(19,000 kWh), and a similar home with gas heat uses more site energy at 88 MBTUs (654 therms + 6500 kWh). After
converting to source energy, the electric home uses 210 MBTUs of source energy and the gas home uses 139 MBTUs of
source energy. So the gas home scores a 5 and the electric home scores a 1. This is a reasonable methodology for much
of the country which relies heavily on fossil fuels to generate electricity. However, in Eugene, where the electricity is
generated largely without fossil fuels, this site-to-source conversion leads to scores that favor natural gas and penalize
the low-carbon electric resistance heating we have. You can read more about this here:
https://energy.gov/sites/prod/files/2016/10/f33/Source%20Energy%20Report%20-%20Final%20-%2010.21.16.pdf
xi

